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ABSTRACT

Oblective: To assess baseline and modulated acoustic startle responses in adolescent girls with posttraumatic stress
disorder (PTSD). Method: Twenty-eight adolescent gids with PTSD and 23 healthy contral gils were recruited for par-
ticipation in the study. Acoustic stimuli were bursts of white noise of 104 dB presented biaurally through headphones.
Baseline startle responses as well as prepulse inhibition, a 1,000-Hz prestimulation tone presented 120 milliseconds before
the startle stimulus for 30 milliseconds, and prepuise facilitation, a 1000-Hz prestimulation tone presented continuously for
2, 0040 milliseconds before the startle stimulus, were compared in these two groups of girls. Results: At baseline and under
neutral testing conditions, the magnitude of the startte response (eye blink) did not differ significantly between girls with
PTSD and healthy contral gils. There were no significant differences in the degree of prepulse inhibition or facilitation
between the two groups of girls. Conclusions: Unlike combat veterans with PTSD, adelescent girls with PTSD who report
exaggerated startle may not have exaggerated baseline acoustic startle responses in the laboratory. Further research
should explore whether girls with PTSD demonstrate altered startls respenses under stress and/or evidence of other types
of psychophysiological abnormalities. J. Am. Acad. Child Adolesc. Psychialty, 2005;44(8):807-814. Key Words: post-
traumatic stress disorder, acoustic startle, adclescent girls.

The acoustic startle reflex is a widespread, cross-species
response to inrense and abrupt onset stimuli. In hu-
mans, one component of the acoustic startle response
is a reflex eye blink that can be elicited with a sudden
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burst of noise of at least 90 dB. The eye blink compo-
nent of the acoustic startle response can be easily re-
corded and hence is one of the most commonly used
markers of the startle response.

An exaggerated startle response is a clinical feature
often reported by patients with posttraumatic stress dis-
order (PTSD) and is one of the hyperarousal or Criteria
D symproms of the DSM-IV (American Psychiatric As-
sociation, 1994) diapnostic criteria for PTSD. How-
ever, in the [zboratory, studies of baseline acoustic
starele responses in subjects with PTSD have been
mixed. An exaggerared baseline startle response has been
found in Vietnam combar veterans with PTSD (Butler
etal., 1990; Orr et al., 1995), in Israeli combat veterans
with PTSD {Shalev er al., 1992), and in Gulf War vet-
erans with PTSD (Morgan et al., 1996). Other inves-
tigators (Grillon er al., 1996; Orr et al., 1997b) have
reported no differences in baseline acoustic startle re-
sponses in men with PTSD compared with combat
non-PTSD and healthy civilian controls.
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Two studies examined baseline acoustic startle re-
sponses in adult women with chronic PTSD. Morgan
and colleagues (1997) compared 13 women with
histories of PTSD from sexual assault with 16 healthy
control women, Women with PTSD had an elevated
baseline acoustic startle response. Furthermore, they dis-
played a greater eye blink response to the startling tones in
the left eye compared with the right eye, burt this asym-
metrical response did not extend to the healthy control
women. Metzger and colleagues (1999} studied three
groups of women with histories of childhood sexual
abuse: women with current PTSD, women with [ifetime
PTSD, and women with no history of PTSD. At baseline,
under neutral testing conditions, there were no significant
differences in the magnitude of the eye blink responses
between the three groups of women. However, women
with PTSD displayed other signs of heightened auto-
nomic responsivity such as greater heart rate responses
and slower absolute habituation of skin conductance re-
sponses to startling tones compared with the group with-
out PTSD. These findings replicated similar heart rate
and skin conductance findings in men with PTSD
(Orr et al., 1995, 1997a; Shalev et al,, 1992). In sum-
mary, a recent review of baseline acoustic startle response
changes in subjects with PTSD compared o nontrauma-
tized controls found a medium effect size (Cohen’s
d = 0.49) across eight of 11 studies (Metzger et al., 1999).

Although PTSD in adolescents closely resembles
PTSD in adults, relatively litile is known abour the
phenomenology of adolescents’ posttraumatic stress
symptomatology and even less is known about the path-
ophysiology of this condition in reens. Adolescent girls
are two {Cuffe eral., 1998} to six (Giaconia et al., 1995)
times as likely as adolescent bays to develop PTSD after
exposure 1o a traumatic event. We recently surveyed
a group of nonpsychiatric-treatment seeking, inner-city
adolescent girls attending a medical clinic and found
that 14% and 11% of girls met criteria for fult and par-
tial PTSD, respectively (Lipschitz et al., 2000). In this
sample of traumatized adolescents, the most common
symptoms of posteraumatic stress included psycholog-
ical distress ar trauma reminders (75%), active attempts
to avoid people or places connected to the trauma
(70%), and hypervigilance (63%). Sixty-two percent
of this traumatized sample did not endorse an exagger-
ated starde. Of those girls who met criteria for full/partial
PTSD, only 22% endorsed an exaggerated startle. To
dare, no studies have examined acoustic startle responses
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in adolescents with PTSD. Moreovet, no studies have
examined acoustic startle responses in adolescents ex-
posed to multiple forms of family- and community-
based violence, common types of trauma for youngsters
residing in urban, inner-city environments. Hence, the
first objective of this study was to compare acoustic star-
tle responses at baseline in adolescent girls with PTSD
with those of healthy control girls. Qur participants for
this study were girls who resided in inner-ciry New
Haven at the time of the study.

The acoustic startle response also is a sensitive indi-
cator of sensory processing, and several conditions
change the amplitude of the startle response. The startle
response Is systematically modified by brainstem mech-
anisms when the starde-eliciting stimulus is preceded by
another stimulus (the prepulse} presented atan intensity
below startle threshold (Hoffman and Ison, 1980).
Startle is inhibited by brief (<20 milliseconds), low-
intensity, nonstartling stimuli presented at short in-
tervals (30—240 milliseconds) before the startle stimulus
(Harbin and Berg, 1985). This is rermed prepulse in-
hibition (PPI). Conversely, startle is augmented by
longer (>1,400 milliseconds} prestimuli that are sus-
tained continuously throughout the prestimularion inter-
val preceding the startle simulus (Graham er al., 1975).
This is teemed prepulse facilitation (PPF). In humans,
PPI deficits have been associated with perceprual abnor-
malities, increased anxiety, and difficulty gating intru-
sive thoughts (Braff and Geyer, 1990). Patients with
PTSD report many intrusive and distressing trauma-
related thoughts and two previous studies have docu-
mented PPI deficits in patients with PTSD. Grillon
and colleagues (1996) reported that 21 Vietnam combar
veterans with PTSD showed deficits in PPI compared
with 10 combat and 17 healthy civilian controls. In
the only published study of acoustic startle responses
in traumatized children to date, Ornitz and Pynoos
(1989) compared the modulation of acoustic startle re-
sponses of six healthy children with those of six children,
aged 8-13 years, who developed PTSD after exposure
to a sniper attack in their school yard. Children with
PTSD displayed a reduced level of PPI compared with
the control children. In our sample of traumatized,
inner-city adolescents girls, 65% reported intrusive
thoughs of their trauma, and of those girls with full/par-
tial PTSD, 77% of them reported intrusive thoughts of
their trauma in the past month. Thus, the second ob-
jective of this study was to compare the effects of
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prepulse modulation on the acoustic startle responses of
adolescent girls with PTSD with those of healthy, non-
traumatized adolescent gitls.

METHOD

Participants

Individuals participating in this study consisted of 28 adoelescent
girls with PTSD and 23 healthy, nontraumarized adolescent girls
(healchy controls), Participants ranged in age from 12 to 21 years
(mean = 16.5, SD = 2.8) and had a mean of 11 years (SD =
2.3} of educarion. Forty-nine percent of the girls were African Amer-
ican, 29% were white, 12% were Latino, and 10% were of other or
mixed ethnic backgrounds. All paricipants were recruited from
a hospiral-based adolescent primary care clinic and via general ad-
vertisements posted in Yale-New Haven Hospital. The Yale-New
Haven Adolescent Primary Care Clinic provides general medical
and reproductive health care to an urban populacion from inner-city
New Haven, CT. Girls in this study were not secking psychiatric
services, and at the time of this study, they were unmedicared
and free of illicit subsrances as determined by history and urine tox-
icology screens. Girls who participated in this acoustic srartle study
were part of a larger group of girls (V= 104) from a previous scudy
thar examined che clinical and psychosecial correlates of PTSD in
urban, inner-city, adelescenc girls (see Lipschitz et al., 2000). There
were no significant demographic or clinical differences berween
youngseers who participated in the acoustic starde study compared
with those youngsters who did not participate in the study. The re-
search protocol was approved by the Human Investigations Com-
mittee of the Yale University School of Medicine. Al participancs
gave written informed consent and were reimbursed financially for
their participation.

Procedure

Each participant completed a battery of standardized, self-report
questionnaires as part of the screening procedure. These included
the Adolescent Dissociation Experience Scale (Armstrong et al.,
1997), the Multidimensional Anxiety Seale for Children (March
er al., 1997), and the Beck Depression Inventory {Beck and Steer,
1987). A parent completed the Child Behavior Checklist (Achen-
bach, 1991). Participants were interviewed by one of two master’s
degree~level research associates for the presence and timing of all
DSM-IV{American Psychiatric Association, 1994) Criterion A trau-
mas using the PTSD secrion of the Schedule of Affective Disorders
and Schizophrenia for School-Age Children- Present and Lifetime
version (K-SADS-PL) (Kaufman et al., 1997a). Current symptoms
of PTSD were established with the child and adolescent PTSD
checklist (Amaya-Jackson et al., 2000). Next, each adolescent was
interviewed with che remainder of the K-SADS-PL to obtain addi-
tional comorbid Axis [ psychiatric diagnoses. Final psychiatric diag-
noses and groupings were determined by a child and adolescent
psychiatrise (D.5.1.), an adult psychiacrist (A.M.R.), and a research
associate (E.B.} using a best-cstimate approach (Leckman et al.,
1982), eaking into account results of the self-repart questionnaires,
the K-SADS-PL, and parents’ report on the Child Behavior Check-
[ise. The research team was blind ro the adolescent’s starde dara.

Twenty-cighe gitls were assigned a diagnosis of PTSD. Seventeen
girls mer criteria for both lifetime and current PTSD, and 11 girls
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me criteria for lifetime PTSD only. Identifying traumas included
sexual abusefassault (7 = 18, 649), physical abuse/assault {# = 3,
119%), witnessing domestic violence (s = 2, 7%), witnessing com-
munity violence (7 = 3, 11%), and vicarious rrauma {# = 2, 7%).
Comorbid current psychiatric diagnoses included major depression
{#n = 3, 11%)}, dysthymia (# = 3, 11%), adjustment disorders with
depressed mood (= 2, 7%), other anxicty disorders (such as social
anxiery disorder, simple phobia, and separation anxiery disorder, # =
4, 14%), and disruptive behavioral disorders (such as atrention-
deficit/hyperactivity disorder, oppositional defiant disorder, and
conducr disorder, # = 3, 119%). None of these giels mer criteria
for a current substance use disorder.

Twenry-three girls without any Criterien A trauma did not meet
any criteria for any psychiatric diagnoses and formed the healthy
control group.

Psychometrics of Self-Report Measures

The Child and Adolescent Post Traumaric Stress Disorder
Checklist (Child PTSD Checklist) (Amaya-Jackson er al., 2000)
is 2 28-item scale that asks paricipants to race the degree ro which
cach of the 17 symptoms of PTSD) was present during che past
month. This scale is derived from DSM-IV (American Psychiatric
Association, 1994) criteria and uses a 4-point Likert severity scale
from 0 to 3, corresponding to “not at all” to “all che tme.” This
instrument has been rested in various types of adolescent popula-
tions and shows adequate sensitivity, specificity, and diagnostic ef-
ficiency (Amaya-Jackson ec al., 2000).

Depressive symptomatology was assessed with che 2-icem Beck
Depression Inventory (Beck and Steer, 1987), which measures cog-
nirive, affective, motivational, and somatic symproms of depression.
For adolescent populations, the BDI has an internal consistency of
0.79, a 5-day test-retest reliability of 0.69, and a 0.67 correlation
with clinieal ratings of depression.

Symptoms of anxiety were assessed using the Mulridimensional
Anxiery Scale for Children {(March et al., 1997}, a 39-item, 4-point
Likere formar screening scale foe anxiety in children and adolescents.
There are four main factoes: physical symptoms, social anxiezy, harm
avoidance, and separation anxiety. Three-week and 3-month rest-
retest reliability is excellent and scales have been normed by gender
and age,

The Adolescent Dissociative Experience Seale {Armstrong er al.,
1997) is a 30-item, 11-point Likert format self-report questionnaire
that asks respondents to indicare the frequency with which certain
specific dissociative or depersonalization experiences occur.

The instrumenct has high rese-retest reliability, excellent splic-half
reliability, and good criterion-referenced validicy for an adolescent
population.

Startle Response

Srarde stimuli were 104 dB, zero rise time, 40-millisecond noise
bursts presented through stereo circumaural earphones every 18 o
25 seconds. Prestimulation stimuli were a 72-dB, 1,000 Hz, and
100-ys rise and fall time tone. A roral of 24 trials roral were pre-
sented. For these 24 rials, seartle stimuli were presented (1) alone,
(2) a 1,000 Hz prestimulation tone presented 120 milliseconds
before the startle pulse for 30 milliseconds (PP, 120-millisecond
peepulse), and (3) a 2,000-millisecond prestimulation 1,000-Hz
tone presented  continuously before the starde stimulus
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(PPF, 2,000-millisccond prepulse). The experiment started with the
delivery of six pulse-alone trials followed by chree blocks each con-
taining two pulses alone, two 120-millisecond prepulse trials, and
two 2,000-millisecond prepulse trials presented in random order.

The startle response was recorded from the left orbicularis ocubi
elecrromyography (EMG) with one electrode placed below the lefe
lower lid margin and a second placed medial to the outer canchus.
The raw EMG was AC amplified with filters set ar 90 to 1,000 Hz,
The raw signal was recified and smoothed using 2 Coulbourn con-
tour following integracor with a time constant of 100 ps. The in-
tegrator outpuc was digitized to a Pentium deskiop computer at
a 500-Hz sampling rate. Data were sampled condnuously for
200 miltiseconds following the startle probe.

Before the procedure, all subjects were familiarized with the lab-
oratory, and clecirodes were applied. During the procedure, subjeces
sat in a quiet, dimly lighted room in front of 2 computer screen dis-
playing a continuously appearing screen saver depicring star scenes.
Subjects were instructed to sit quietly and watch che screen. All sub-
jects complered the experiment.

Data Analysis

Two measurements describe the starde blink respense. These are
(1) the latency in milliseconds to peak response (defined as the time
it takes for the onser of the starde response) and (2) the amplitude of
the response in microvolts defined as the peak response minus the
average tonic EMG amplitude in microvolts measured 20 millisec-
onds before the startle pulse. The response to a short or long prepulse
was also expressed as the percentage of decrease (PPI [magnitude of
unwarned response — magnitude of warned response]/[magnitude of
unwarned response]} or the percentage of increase {PPF {magnicude
of warned response — magnitude of unwarned response]/{magnicude
of unwarned response]). The magnitude of the unwarned response
was defined as the mean of the magnitude of the pulse-alone trials in
the same block of trials as the prepulse-modulated trial. No decrease
with a short prepulse or no increase with a long prepulse was ex-
pressed as zero percentage of change.

Individual EMG trials were excluded if the onset of the blink re-
sponse was earlier than 20 milliseconds. If the peak response was
fater than 180 milliseconds following che startle pulse, the response
to the pulse was set at zero. Similarly, respanse magnitude was set at
zero if the peak magnirude of the blink response was less than the
tonic EMG magnitude recorded during the 20 milliseconds before
the startle pulse. Of the 1,224 trials for the 51 subjects, 172 (14.1%)
trials were excluded because the blink response occurred earlier than
20 milliseconds or set ar zero amplitude response because the blink
response occurred [ater than 180 milliseconds. No crial was set at
zero amplitude response because the peak amplitude of the blink
response was less than the tonic EMG amplitude in the 100 milli-
seconds before the startle pulse. An average of two to three trials per
subject was either excluded or the amplitude of the response set ac
zero, and there was no difference among the diagnostic groups in che
number of trials excluded or set ar zera.

Four sets of analyses were conducted using the startle data. The
first sec of analyses examined the decrease in pulse-alone startle mag-
nitude (baseline stactle) across the four blocks, with the diagnestic
group as a between-group variable. The second set of analyses ex-
amined the latency o response and response magnitude across
the pulse alone and 120 milliseconds and 2,000 milliseconds pre-
pulse trials by diagnostic group. The third set of analyses examined
the relation between the percentage of inhibition and facilication of
starde response and the diagnostic groups. The fourth set of analyses
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examined the relation berween the magnitude of pulse alone or base-
line startle response and subjects’ reperts of cach of che three PTSD
symprom clusters (re-experiencing, avoidance, and hyperarousal) as
well as their reports of anxiety and depression.

RESULTS

There were no significant differences in ages among
the two diagnostic groups (healthy controls = 16.4 years
[SD = 3.9]; PTSD = 16.5 years {SD = 1.9] [t = 0.18,
df=49, p= .85, notsignificant (NS)}}. There were some
significant differences in ethnic composition among the
two groups of girls (x* = 12.65, df = 3, p = .005) with
a significantly higher percentage of African-American
girls in the PTSD group (27%) and a significantly higher
percentage of white girls in the healthy control group
(52%).

Table 1 shows differences in self-reported psychopa-
thology between the girls with PTSD and the healthy
control girls.

Girls with PTSD were significantly more anxious
(¢ = 3.54, df = 48, p = .001), depressed (¢ = 5.13,
df = 49, p < .001), and dissociated (z = 4.89, 4f = 48,
P < .001) than the healthy control girls.

Startle Response

Fifty-seven percent of girls with PTSD reported an
exaggerated startle response compared with 4% of
the healthy controls (y* = 16.2, df=1, p < .001).

Table 2 shows the mean latency and magnitude of
startle response by trial type for the two diagnostic
groups.

A separate repeated-measures analysis of variance
with age as a covariate and diagnostic group asa berween
group variable was done to examine habituation for
pulse alone. There was a significant decrease in the mag-
nitude of response to pulse alone across the experiment
(F11.506 = 2.1, p = .02). There were no main effect for
diagnostic group on the decrease in the magnitude
of response to pulse alone across the trials (¥ = 0.34,
df = 1,49, p = NS) and no significant effect of age as
a covariate.

The difference in latency and magnitude of startle re-
sponse by trial type and diagnostic group was examined
using analysis of variance with age as a covariate, trial
type as a within-group variable, and diagnostic group
as a berween-group variable, There was an overall sig-
nificant main effect for trial type (F= 8.2, df = 2,96,
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TABLE 1
Self-reported Psychopathology in Gitls with PTSD, Trauma Conrrel, and Healchy Control Girls

Gitls With PTSD

Healthy Controls

(17 = 28) {n=23)
Measure Mean (8D) Mean (SD) t ?
MASC (anxiery) 46.9 (20.4) 28.8 (13.7) 3.73 ' 001
BDI (depression} 14.3 (9.2) 3.7 (3.8) 5.51 <.001
ADES (dissociation) 2.4 {1.7) 0.6 (0.6) 5.21 <001

Nore: MASC = Mulridimensional Anxiety Scale for Children {raw scores); BDI = Beck Depression Invenrory; ADES = Adolescent Disso-

ciation Experience Scale.

p = -001). As expected, mean startle amplitude with
a 120-millisecond prepulse was significandly reduced
compared with pulse-alone trials, but there was not a sig-
nificant increase in amplitude with a 2,000-millisecond
prepulse (Table 2). There was not a significant main
effect for age (F= 0.3, 4f= 1,49, p = NS) or diagnostic
group (F=0.001, df= 1,49, p = NS) nor was there sig-
nificant interaction berween trial type and diagnostic
group for magnitude of response (F = 1.0, df = 2,96,
2 =NS). In terms of the proportion inhibition or facil-
itation, on average across the sample, there were a2 59%
decrease with a 120-millisecond prepulse and a 35% in-
crease with a 2,000-millisecond prepulse. There was no
difference in the proportion inhibition or facilitation
between the diagnostic groups (Table 2).

The amplitude of the unmodulated baseline startle
response did nort correlate significantly with re-experi-
encing symptoms {r = 0.2, df = 47, p = N8§), avoidance
symptoms (r = -0.03, 4f= 47, p = NS), or with hyper-
arousal symptoms (r = —0.15, » = NS). Baseline startle
response did not correlate significantly with self-re-
ported startle responses (7= 0.05, df= 48, p = NS). Base-
line startle response did not correlate significantly with
anxiety (= 0.01, df= 50, p= NS) or with depression (r=
-0.05, 4f = 51, p = NS). PPI was not significantly cor-
related with re-experiencing symptoms (r = 0.02, 4f =
47, p = NS), avoidance symptoms (r = 0.02, 4f = 47,
2 = NS), or hyperarousal symptoms (r = ~0.15, 4f =
47, p = NS). PPI also was not significantly correlated
with self-reports of anxiety (r = -0.07, df = 50, p =
NS} or of depression (r = 0.001, df= 51, p = NS).

DISCUSSION

To the best of our knowledge, this is the first study to
examine acoustic startle responses in traumatized ado-
lescent girls. Our findings did not provide evidence of
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an exaggerated baseline startle response in urban adoles-
cent girls with PTSD. There seemed to be no significant
differences in the prepulse modulation of the acoustic
startle response between the two groups of girls, and
the magnitude of startle responses did not correlate sig-
nificantly with self-reported hyperarousal symptoms.
Our findings are in contrast to some (Butler er al.,
1990; Orr et al., 1995; Shalev et al., 1992) but not
all (Grillon et al., 1996, Orr et al,, 1997h) the studies
conducted in male combat veterans . with PTSD. They
are, however, in keeping with one other published study
of acoustic startle response in traumatized women
{(Metzger et al., 1999). In the only other study of startle
responses in a traumatized younger population, Ornirz
and Pynoos (1989) reported a reduced startle in a small
sample of traumatized school-age children.

There are several possible explanations for our find-
ing of the absence of an exaggerated startle in the
present study. There might be age- and developmentally
mediated effects of trauma on the startle response that
might explain why traumatized children and adoles-
cents with PTSD show no changes in startle compared
with healthy control children, whereas traumatized
adults with PTSD show exaggerated clinical responses.
Recent ncurobiological studies of hypothalamic-pitui-
tary-adrenal axis funcrioning in traumatized children
have shown a different range of abnormalities in chil-
dren compared with swudies in traumatized adults.
For instance, DeBellis et al. (1999) found elevated levels
of urinary free cortisol in traumatized children com-
pared with reduced levels of urinary free cortisol re-
ported in traumatized combar veterans with PTSD
(Mason et al,, 1986; Yehuda et al., 1991). Kaufman
and colleagues (1997b) found an augmented corticotro-
pin response to ovine corticotropin-releasing factor in
abused children compared to the blunted corticotro-
pin, response found in combat veterans with PTSD
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TABLE 2
Acoustic Startle Response by Diagnostc Group

Proportion of Reduction or Increase With

Latency to Response (msec)  Respense Magnitude (V) Prepulse

PTSD (n = 28)

Pulse alone 98.7 (33.0) 12.7 (10.0) —

120 msec prepulse 88.3 (33.8) 4.9 (5.1) 0.55 (0.3)

2,600 msec prepulse 89.7 (32.4) 12.9 (11.7) 0.46 (1.0)
Healthy controls {n = 23}

Pulse alone 106.7 (33.3) 14.8 (15.4) —

120 msec prepulse 86.6 (33.6) 5.1 (9.2) 0.65 (0.3}

2,000 msec prespulse 108.7 (35.1) 11.4 (14.8) 0.21 (0.7}
F scaristic (2)

Age (1,49) 0.81 0.3

Trial type (2,96) 20 8.2+

Dx group (1,49) 1.2 0.001 1.4% 0.9

Trial x Dx group {2,96) 3.9* 1.0 e

Note: Dx = diagnostic.
? 120 milliseconds.

¢ 2,000 milliseconds.
*p=.05 *p = .00

(Yehuda, 1997). Thus, trauma exposure and PTSD de-
velopment in younger populations may be associated
with small startle responses or reduced responsiveness
1o acoustic startle stimuli, whereas trauma exposure
and PTSD development later in life, for example in
adults exposed to combat or sexual assault, might be as-
sociated with exaggerated startle responses.

An alternative explanation for the absence of an ex-
aggerated startle in our study involves the context of the
experimental setting. In humans, the startle reflex is in-
creased by both fear and anxiety (Bradley et al., 1990).
Startle is also increased during the anticipation of an
aversive event (Grillon et al., 1991) and when elicited
in a stressful experimental context (Grillon eral., 1997).
Grillon and Morgan (1999} showed that Gulf War vet-
erans with PTSD have heightened startle responses to
fear conditioned stimuli (threat of shock) as well as
an inability to modulate their startle responses in re-
sponse to safety cues. They argue that baseline startle
was elevated in Vietnam veterans with PTSD in their
studies because they were brought into the laboratory
(an unfamiliar setting) and told about the threat of
shock (an aversive cue) or an injection of yohimbine
(an agenr that can provoke flashbacks and panic at-
tacks). In our study, we worked hard to make the lab-
oratory a nonthreatening place, The girls were
accompanied by a research associate who was well
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known to them. The laboratory featured a velver tent
with cutouts of stars and a moon. They were told that
they would be watching video games. Thus, our baseline
startle measurements were conducted in the relative ab-
sence of “experimental stress.” However, although we
tried to decrease the stress of participation in a novel
situation, it is unclear whether the internal state of sub-
jects was indeed one of no anxiety. Adrenergic tone
might have been increased in our subjects, resulting
in all our girls performing pootly and creating a ceiling
effect with respect to startle magnitude. Evidence of this
possibility is that we could nor elicit much PPF in either
our healthy or PTSD subjects.

Finally, our findings cannot be explained by the
methodological differences in how we elicited acoustic
startle responses. We used a 104-dB burst of white noise
to elicit our startle response, and a startle paradigm sim-
ilar to one used by Grillon and colleagues (1997) to test
differences in startle responses between children of al-
coholics and children of anxious parents. The magni-
tude of our startle responses of our two control
groups also are in keeping with that of several other
studies of startle responses in women (Morgan er al.,
1997) and in a another group of healthy teens (L.
Mayes, personal communication). However, our partic-
ipants scored very highly on the Multidimensional Anx-
iety Scale for Children, a self-report measure of trait
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anxiety, and this high level of anxiety could have influ-
enced our overall startle results.

Limitations

One limitation of this study is that we did not study
a group of girls with PTSI), all of whom had a specific
trauma, e.g., sexual abuse or witnessing an episode of
community violence. However, the majority of gitls
with PTSD identified an interpersonal trauma such
as sexual assault (64%) or physical assault (11%) as their
Criterion A trauma. Eighty-seven percent of these girls
had multiple traumas. A second limitarion is thar we did
not measure other psychophysiological indices of
arousal states. For example, the study of heart rare
and skin conductance responses to startling tones in
PTSD might be a more fruitful avenue to explore. Like-
wise, we may need to test EMG responses to startling
tones using a type of fear-conditioning paradigm to de-
tect significant differences in response between gitls
with PTSD and our comparison subjects. We are cur-
rently running a fear-conditioning paradigm that con-
sists of the threat of an air puff to the larynx and hope to
test it in a sample of traumatized teens with PTSD.

Finally, it would have been helpful to administer
Likert-type scales of state anxiety and other emotions
before and immediately after the startle experiment
to more accurately determine adolescents’ emotional re-
sponses to the context of the experiment.

Clinical Implications

The present study is the first to examine acoustic star-
tle responses in traumatized adolescent girls. Unlike
some of the previous adult studies in combat veterans
with PTSD and in adult women with sexual assault re-
lated—PTSD, there does not appear to be an exaggerated
startle response in the laboratory in adolescent girls with
PTSD. There do not appear to be significant differences
in the modulation of acoustic startle responses between
gitls with PTSD and healthy control girls. The impli-
cation of this study is that some of the psychephysio-
logical abnormalities thought to characterize adults
with PTSD might not apply to younger populations.
Clearly, we need 1o do more extensive testing of the
acoustic startle paradigm in traumatized children and
adolescents to investigate this finding further. One fu-
ture direction might include the use of a fear-potenti-
ated startle paradigm in studies of adolescents with
PTSD as well as the study of other psychophysiological
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indices of arousal such as heart rate and skin conduc-
tance responses to startling tones

Disclosure: The aiuthors have no financial relationships to disclose.
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